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(57)Abstract 

PURPOSE To provide a manufacturing method wherein a 
8 miconductor base body having a high-quality single-crystal Si 
layer on an insulating layer can be formed with high productivity 
and at low costs. 

CONSTITUTION: The title manufacture is constituted so as to 
provide at least the following: a porous-making process wherein 
the whole of a first base body composed of a silicon single crystal 
is changed to a porous layer 15; an oxidation process wherein the 
porous layer is oxidized by leaving the single-crystal property of 
silicon; a single-crystal-layer formation process wherein a non- 
porous single-crystal silicon layer 12 is formed on the porous layer; 
a pasting process wherein the surface of the non-porous silicon 
single-crystal layer 12 is pasted on a second base body 13 having 
an insulating layer on the surface or an insulator layer is formed on 
th surface, of the non-porous silicon single-crystal layer and, after 
that, the surface of the insulating layer is pasted on the second 
bas body; and an etching process wherein the porous layer 14 
(15) is removed selectively by a chemical etching liquid 
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[SW] *»Wtt. IMMMiCJIAK&WtftftS i 1 

hmq -> u 3 >*mw&ii*n 1 
*±c#*?LH5' 'J 3 >*&m 1 2 1 *wer«*tM 

ffBAXSfc. K#^?lK->'J3>m»ftSl 2«® 
£, *Hfc««H**ra»2fl!>aM*:i 3fcISD^t3* 

Jf£J&j£Lfc&. WftM*n*M2 0S#CttD*b 

£?LSJfl4 (15) $S^W(C|**-r5X-j/^>^I 
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1 

tt&Ji *tf LTfg 2 ©SWCflfi 0 0 fcfctfX 

st. * y > y*fc ± d ng*?uk m era n k 

®bTz*mft&#oft$&m, 
m*m2) s"j n >#»ji*» sfc*»i ©*#©- 

5UMi!iilJ§ffiM£Xg<!:, tt^Lft->'Jn>*eajes 

xet, fc¥x.y?->tfmz&*) MB^iLRm £ 

[1**313] frSBKffcXgte. JIWMbtSlcADff&i 
eft«m 

5 c &ett*£-rsM#gi i 2 \zmma*m# : & 

t if 4 fciE«©¥J»#S#©fl;5l# 

fc^ti k> usa-rs c: t btzwm 1 ~ 5 © 

mim 7 ] wk#^?lh -> >j 3 >*itM<z>*nii:: 
»*faift«fciB«. K{b->U3>®-rss.5J:t&ms 
itss^ 1 ~ 6 own* 1 mzmmn¥*#&# 

8 ] 8MB#*?LH5' U 3 >¥HaJlO*H{: 
') 3 >JPttlWfl:ttfc J: D W«-r* £ t 

[»#B9] tmz&nxaaxy^wt. hf&£ 

tfMfKfc «k* C iSfSStifSsif^B 1 ~ 8 © wna> 

1 «lc!2«©¥iS#g#©ft3?#J£. 

i o ] mmftznn^ u 3 >^«gs©j?^ « 

2 0 (nnHTT*5 C fctttfk&rtlMHI 1 ~ 9 ©W 

i*na> 1 j®icgse©**#s#©^i!!^fe. 

1 1 ] MG*IBlClBftJHe$rT«gI 2 ©£# 
14. ->'J3>Sfl:T»*CtS»afr*»*«l~l 
0 © Wtl*> 1 JHK8B«©¥«#S»©^«*^. 

1 2 ] ME»ffifcffiftfl«*r&JB 2 ©£# 



(2) ®BH¥5-2 1 7 82 7 

2 

(4. 3t@iSttS*r$.a ^ t t-r-sis*® 1 ~ 1 

0 © Wn*» 1 «t-§E«©¥£#gft©f£E2;£. 
[»*3U3] t9iBI£0£fr-tiXifIt4&fi&£^tJ3?:B 

««fcff t»n*xe*^trc b ztif®b-rzm#m 1 ~ 
1 2 owtti* i Jitcia«©¥«#Sfr©^»^. 

§s.'¥-vfTt>nz>xmz-£ticb*:®®b-rz>mjSv%i~ 

1 3©Wn* l«(C?2«©¥aS#g#©«^*£. 
[M«9! 1 5] MG##ftK3'>j 3 >*|$MI£. X 

10 e^*->vJP*«fcJ:D**an*J:i*<»«fcfail 

nmhi 1 6 ] mw-m& -> g 3 >#«gas 

minzjjmz&^TB&znzz.bzttmbTzm* 
m 1 ~ 1 4 own* 1 *Kia*©¥iiwHSff©ff*# 

[ftlStm 1 8] fl9fES8ffifc{£8;«H FSj£#TfT*>n 

* c t «w»fc*r**#B 1 7 &e«®¥*ttstt<z>e 
[tt*« 1 9 ] -^©HicNiiss^T-5 -> g 3 

»fc-r*«fl:xat. wiBN^s©sH*. 

g£*-T-5^2©S#:tCi40-&^-a--5. 148912 N 

30 mmo&mzim®m*fc&Ltzmamm*m2<nm 
#fc»o ftso^to-a-xet. {b#x-y^>^ 

T** C <!:S^m<!:-r4i»#« 1 9 Itffitf ©¥*#£# 
©f^M^fe. 

2 1 ] NGNSJIOJP S»4 5 0 Aim£;TTfe 
«Cli:ftit$afrs»««l 9*fc»42 0(C|B«©*« 

[®?m 2 2 ] 89i2*?LKftXSf4Biffift^feSffl t» 

* t ett»t*-*u#B 1 9 75ig 2 1 ©^-rn^ 1 

lcB2«©¥«#S*©^fi^rfe. 

2 3 ] tammmitf&im f «f««i»-rff*)n5 

[W*^2 4] t98ENl!e(47'Dh>fiaitSfcl4xfc! 
JS 1 9 ~ 2 3 CUfft* 1 JSlCfB«©¥*#S#:©fPS 

5<? m 
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3 

c«n& wc«tr a c t twn tr aiww i 9 ~ 
2 4 own* i«te«©i|y»»»»oft«36rjS. 

NMHI 2 6 ] ff&fl 1-25 ov>rn* 1 BCE* 
[0 0 0 1] 

[0 0 0 2] 

[&*©&*&] a*ft±0*i»As i*mtm<i>m& 
a, ->'j3> :*> -iy=s^v-9- (son &as 
tL-a£<tt&n. s«©s i ameMreftOT */t* 

? S i a&RTJSSBiL Attn** ©«&££ soi 

nr*fc. -rftbs, soifiastwrt-rsctT?. 

1. »«#^li*t«S-CW««^*«II6, 

2. *tt»WMHtC«nTV»*. 

3. ffraftftrasnftSfctfTOB. 

4. £x;l/Xg*tfclBT#*. 

5. ^y^Ty^&l&iT**, 

m. 

[0 0 0 3] ±§BUfc<fc5fc©7VVfX*HS:±©£<© 

fij^s^-r?.fci*tc, :tftt*i:80. so UBS 

0i|^.fiaT©XlK»C*i»6tlTH5. Special Issu 
e: "Single-crystal siliconon non-single-crystal in 
sulators"; edited by G.W.Cullen, Journal of Crysta 
I Growth, Vol. 63, No. 3. pp 429~590 (1983). 

^m^yr^rm^iz. siscvd (ft 
s (->'jn> -9-77^7) a<&e>n-c*59, & 

MllitSOI ftaS«hUT-j£©j£2j£JK*l;iL;fc 

S llfcT«tf77'f7*K»ffl©fc™*#fcJ: 
D*ft©*Sii#RB. D-7r'f7S«*>e. ©7^5X^7 A 
©S ig^©fiA. *bT«J:Dt>»R©]MWi:*W 

[0 0 0 4] Jt««jfi#Ctt, U-7r-r7i6ffiS:^ffl-a: 
t* fc S O I «K6*^S L i 3 1 1» 5 ttfcWrfcfcnT w 

s. c©a*a. ^©x^tc^siisn*. 
[0005] ( i ) s i *ma&iRt:&mwtftmz.> m 
switrs i mmmm\z^m^ -t©«5^s->- 

HtL-TSii^Xtf^+v^^jcS^-a-, S 1 O2 ± 
i3M8fiB£JBjST£. (CflMBSlCtt, S i O* 



(3) !&Bg¥5-2 1 7 8 2 7 

±fcs i @©*t«& £t>» 5) 

(2) S lJ*l5aa^*©t>©*JBttSfcLTttfliL. 
■?-©TSBfCS 10 2 £j£j£-f5. (i©^tt, SiS 
©*«££: fcfcfcfc V>) 

[0 0 0 6] 

[»w**L-<fc5ti/T^s«s] ±ia (1) zmm 

— tf-3W©X*;M£-e-Aft«*bTBa»l/, iSB* 

s«gft»c«tt)»iieas*s io> ±cj*«s**m 
*lt, #«b-^-fcJ:D»«k:*i«»W*3£3iers 

(Zone melting recrystal 1 izatlon) WXlbtlT^ 

cns©#i£tc«-?-n-en-&-&a<&D, *©fW 

[0 0 0 7] CVDfttt¥S*Blft-fSK: 
14, WHMsiftBS&ttD. a«^fift-Cf4-?-©igStt 

»c«kSi2ia^mt> H-A©fi&DH£, *AHS&:£ 
©WHttfclSIIIl!o*&-&. £©51i. Zone Melting Recry 
stallization^feoffeSaai/T^O, JtW9^ftH 

*©|ta>cB»4. ^»SSbT*5D. 4>8c**'J^-x 

[0008] ±E (2) ©jffi-esss i*«£xfcr* 

50 [0 0 0 9] 1. VS©»*«^HICS*ttXy?->^S 

n&s i*ftMtti3MjitjMtu SKftig±Jc# 
bas iji«s is«&nt;aj*<*Mifc*i sis 
K©*s*>6WBfc«k-3T, »v^*ss.s imnzvm 

ffi*ow«bT^«u&s i«ttii©**a-rx8fc, 

[0 0 10] 2. W^yiTTs (S I MOX : Seperati 
40 on by ion implanted oxygen) <h$fc£tV5S i^ilg^S 
tiL*\zmm<D-1*>&A\Z£r)S 10 2 BS^fig-TS* 

S*^t>*10'« ions/cm 2 W±t> 
50 [0 0 1 1] 3. #?LHS i ©Kft(C«fcSR*^«IC 
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1 



5 



&BH¥5-2 1 7 8 2 7 

6 



ctoso imfezmm-zum. zvzm*. pisi 

(-fV-fiffi, I.Crystal Growth, vol 63, 547(1983) ), 



a«t»^L, *1IJ:QS iAftHtt^SCHFrnft* M±izlN^LKS'U3>«nM«»Jtt-«4MSMW 

[0012] ^7xt^$n5^aigi4Sft± H*J%-ic»j*-r-sc:t*#ai:-r*. 

fctt-fRtCtt. ZOl&fkMi&vmWf&ZK&i.l'X. # CO 0 2 1] MlC*«WO*i»#:Sfl:©fPifc&ffitt. 

■VtoZZtlZZoTSQ. *K. SilHftHMibTt). fitt*»l,TRflsT*»fl;Xgi, R*?lRJl±tC** 

■*«Jfrr*3*-CMT**. ^UT, 2©^fc|fiO£fc1«ttD£fetfiafc. iKriBSfil© 

^gfi©H5g (&%) £<kD-g, JSffi^fc;. S5#«g X#©#?Lft)I«fl-£l&£-r5Igi:. ft^Xy^? 

ft:. K«f«fts-rsfctt» aarsHtufaesii*^^ -a? & t~ <k o ntrffi£?Lfiii ic®*-r a x y ^ > 

l/Tt«n«:ISattftrr**llftJlftfflt»Tf^«Sn COO 2 2] #58W©¥$#S#:©f1^#&«» 

[0 0 13] Lfc#oT. PaSS i £SSSS 1 77 ^JWfcLT^»B«»jfcTS^RfcXgfc. S# 

»^«»*an*K:-ha-a:tt««»t>&B«siFF*#« t. naiHNsiji©^®*, Sffic«utis*-r5^2© 

[0014] l*»u s i mmM>&#zm>z>±&<D^ ®m*wfcLitm$amm^ * 2 o^b* 

[0 0 15] #fg§Htt> ±Blxfc*5a:W»SR«±Sa *««fr«. 

U&J:5a**fc«A«*»#»*:at«-«Oft«»Srft* [0 0 2 3] WHSfcWlT. ^E«(tSID 

««-r* c t&ewt-rs. ffiftxamfcisiitt^-ir- 5 s 1 jmsbs 

[0 0 16] Hfc*SIWB. f*fflSO Hffig©*fjja<£ #*fflV». flffltCS ii£f£J§£SLT, *OM-Bia>6« 

*S^&t;-e©^K*ffiS:^-rs^ifc@6<}i:-r5. £g#±, *&»3tSfflttSfr±K^Rg©*U<^»4^ 

[0017] *fg«tt, S O I «ig©*SlgyW* S i £ fc*t!r«fc»6. 

®&*fpsf$isfc:t>, iS«&sos-s>. simox© [0024] ®\z-&$m\&. ^?Ls>-un>s^ft;-r 

[0 0 18] «M±ltftM£#IU* [0 0 2 5] s&fc*$M!tt, #?L«->'j3>'E£Kft: 

tt, Wit, 3Xh©ffifc*VvrjMl/fc^iHW»:© fc. #?L»B©«jS©g*{fc£«)fflTi£, Xy?>jfO 

[0 0 19] 3SK*5BWtt. 3?Ha#: OtilMttS 3>*8ftSll6litt&<##r*&*lc. fcSWS&B 

sa-c, *stt. i^-tt, wan*. 3XKoBi:tv>T ztifflmtfcQ* mmiztmm&m-fz&ft, uhl 

[0 0 2 0] 50 [0 0 2 6] 
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(5) 
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[0027] mmmt&mi) s \&&*§>nRK,Lit 

[0 0 2 8] 01 (a) , C^TiSC, ftf. Si* 
*£fig#:i lSffliSLT, -£-©±8?. ttHbtt. 04 

(a) ©«tplz-S5S#?LHIbf 

[0 0 2 9] Si HF8Kem>£HffftA8i 
l:<fcoT, ZH^fcZHZ. d©#?lKS HIGH. JO 
HMgftS i©?&iS2. 3 3 g/cm'fcJt^T, 

s«HF»jR«ars5 o~2 oxc^fbs-a-srt-effi 

SI. 1-0. 6 g/cm 3 ©ieHfC^b$-ii--SC:t*J 
£©£?LKJIl 5tt, TIBWSE&lciD. PS! 

s i mmzmfczn-pTK. wemrmmtzji&wm 

(Cfctltf. ¥^*55 0~6 0 0^->^X r-D-Agffi© 

[0 0 3 0] £?LftS i tt. Uhlir ^(CfccTl 9 5 6 
^(c^**©S*W®©©f55i®®CMT58m$nfc (A. 
Uhlir, Bell Syst.Tech. J. . vol 35, p. 333(1956)) . $ 20 

SfftU HFJ8Sc«p©S i ©R§ttKJSfcttIE?La*&g-C 
*D. -£■©&£{*. *©J:3T:**i«*bT»r>* (T. 
^±^5: J. Electrochem.Soc, vol. 127, p. 476 (19 
80)) . 

[0 0 3 1] S1+2HF+ (2-n) e* - Si 
F 2 + 2H* + ne" 
S i Fs + 2HF - S 1 Ft + Hs 
S 1 Ft + 2 HF — Hj S i F. 

Xtt, 30 
S1+4HF+ (4-A) e* - SiF« + 4H* + A 
e" 

S I Ft + 2 HF — H2S I Fe 

5. $&. n&tf Att5fc*v-U3>lM?^»TSf:: 
*(Cf^S^iE?L©SfcTabD. n>23tt;iA>4&.5&# 

[0 0 3 2] 6(±©£i*>S, IETL©# ; a-r-5Pl!v''J 

(&». f ft. *+. mm-, *Tam^sww 

*E«£. vol 79.SSD 79-9549(1979). K. -i T-f ;Sol id 
State Electronics, vol 24,159 (1981)) . d©«fc5C 

iE?L©#ieE-r*pi!->U3>,i^?L«{fc;§n^f<. a 

[0 0 3 3] i85»SNS!v'J3>t>#7L»^T.5 
tVJ'SWe (R.P.Holmstorni, I. J.Y.Chi Appl.Phys.Let 
t., Vol.42, 386(1983)) 9, P. NfCC/SfrST. 



flfRW 5-2 1 7 8 2 7 

8 

[0034] >j a >mnmm»*^inik i^g. 0 

1 (b) fcv»Utt. 04 (b) H*rJ:iC!«m*» 
ftf*. C©Slft«. KftSHftTOMftia ORKfc 
SO . Bl^^^XvlckSSS^. SMttt»8^©g»«i 
a^fc±»3rT^5. d©±3*^?L«»©ttfl:X8T 
tt, »fttt*?Lll«)?LBlif*>6rt«KrtI*oTafT-r 

fttttt. ft»«7«lBlirf (RHEED) , x^msr. 7 
if y * - H a* y 9 z. * v 3"J > ft*. 
[0 0 3 5] *?LJt®j?jEft*ftfi:j:DJi&«!0«. 8ft 
tt. *ISft->'J3>SH©Kfl:C*V>T, 8lfclnm£( 
±4 0nmJECF. <fc 0»*U< »2 nm«± 3 0 nm£( 

T©»fl:Hs^-r5eis©t)©-p*ntf+»r*5. 

<. liiifciS'ftil.fcO, S®iB«©?L*^S3St-3rrtffl 

^K{b^(C«t-5»-&tt, 1 0 0tK±9 0 CCE* 
T. «fc0»*L<tt2 0 0t;^±7 0 0'C£(TT*-5© 

[0 0 3 6] *&, S6ftttJg«fc«tS»^, ttfcttttttt 

aot. ffiBt «a6tattft***©s-&}«ss)i*^*f6n 

[0 0 3 7] i^TH 1 (c) ftV>L04 (c) \ZtH-? 
Xfc^+v^fiSSSfT&K ftBVISM 1 2 *JME 

[0038] #?u?s i iictt, aiam^pafttcts 
v^s*-e-«Jii:'biiieT»*. fcSb. looot 

&±©xtf**v*;H&g-m, rt«©?L©HE?a*^ 
CO, «5ixu;5 1 >^©il$tt*tti^t»n^. d©fcsi>. 
s iB©xtf^+v^;^gicli. irTSixtf^+v-r 

J^S. ^7X7CVD, jfcCVDjfc. 3tCVD, /t-f 
7 X • X A y 9 - JSffl^fij£^©®M^fi*i»jg i 

[0 0 3 9] ±fELfc^?LHS i ±©Xt?^+-> 

**rtftK*v>T. ^7L»S 1 tt-€-©«|jgWftB©fc 

[0 0 4 0] *.1t. *?LHStt-€-©rt«B«c^:*©SKl** 
jim* s n-cir> **««*»a"Fcil^T*. •?■© 



-189- 



» 



9 

[0 0 4 1] #?LSS i ZXy?>#tZ%&tLT 

(1) NaOH*gatM«S 1 
(G.Bonchil,R.Herino,K.Barla.and J.C.Pfister, J. El 

ectrochem.Soc, vol.130, no. 7, 1611(1983)) . 

(2) MtiiikS i*Xy?>>/tZCt&njmtZXy? 

«)0«Jll6ftTV»*. 

[0042] ±E (2) ©#aai. 7? ass® 
xy^>^*tfflVie.n5^ £©£:#©s i ©17? 

SI + 2 0 - S i O2 

S i O2 + 4HF - S 1 F« + H2O 

RU -?-©S 10 ! ^77iTI-y?>m^il:J; 
OS 1 ©X»^>#tfit&. 

[0 0 4 3] |^«ICigSS 1 *Xy?>tr?Z>-Jj&tL 
Ttt, ±^7s/fflK^Xy?>^SS©ffiC, X^W>S> 

[0 0 4 4] *f8HJT#IC#24fc»Sft£?lJtS i ©S 
«X.y^>^^[S, JgHS 1 IC^LTttX^V^tf; 

M:»fcLTflsflJU iSKfc*&©H:3!££*.5 
ctfcJ:»3E*:a«*««i1-*i:i*t?riBTr»*. * 

7;U3-;na. ^ffiffi^Wt LTfWBU Iyf 
> 7" fc ± £ £&&^#er>ftffl«RI9 lex 3/ ? > {f$m 

[0045] 5^irab^^i;»*?LSSKftLT*<c: 
L, *^#?LRH©>' , Jn>^©JP3?)tjl|i<^oTV>5 

©t. ^SM^x^^>^s*t2 o%jp^^n, 

?LR-> U 3 > J*|ftM £ ©X ? ? > 7*&&©S«?tt*t» 
®2C*5!^©Kft;b&#?LR-> , Ja>©x>y5 1 
>7" (**!) &*-f. 0+®«lttK{fcl,fc<^?lR-><J 
3>©Xy? 1 >4/T»*. 

[0 0 4 6] #7L»->'J3>« ) SSia©SSftMS£ 
>ya««»ttfl:LTl/*5©«t, £©£?LR©&fl:l;:<fc 

d. *©si©if*?LR->'j3>miig«H*«gatt^<» 

RMi©?L©a*flS*«l*U #?LRJI©Xy^>yi$£ 

©^k«:Rr<ci:!ofr#s. mzm*oxy?>>fm 



(6) #BH¥5-2 1 7 8 2 7 

J0 

*fflv»«»^ictt. *JLRjWifl;anTv»*ctrjiWfi 
a^jfibfc^Tfe, ^?Lsa©x->^>^iiStt. £a 
ss©^bsb^^*^ic<e»^ 2o%sstgiisn 

[0 0 4 7] 01 (d) &tf04 (d) t*-r±5IC, 
StttLT. «:iA«*>U3>a^»af©T»=»»©« 
®(C*&j|iS£Eb;fcSg2©g#l 3. **W4;tf?Xfc 

ft»*n*3taatt»#i 3*jfl*bT. #?lhs is 

#1 4±©**itSS i«l 23Jffl*^£fflfcftSOott 
[0 0 4 8] 9&r>&t>K\z9ctz?X. mMS i±©# 

tens 1 si 2m\\zmm*&m% ct\z&r>, m 
v>Tt>Av». &mtm&, =f)M zzttsitzmzmm 

ftSfflfclifc-To ffc^. S i «ffl§©Tifc#Hlc<fc 
i» tt#ffll;:£i;s;i£©&£${i£;&^tf£££#-?#5 

&©, ^/\->r 7 n®mzm l < gut*. # 
jlrs 1 ±©nMg,as i m%m\zmitm*Mi$.v, s i 

[0 0 4 9] Z\<Dmz. #?LSS 1M1 4S*aMK* 
Xy^T'tckOftSLT, 01 (e) (c^-r<k^ic. 

-r*. xy?>7~fc5£ir&> ^si'^ct, *?lr->i> 

3>KniCXy5 1 >^±K&^L.Tt>i^. £<!:*. 

T. #?LRy'J3>S#:©gB±©S laNUg^^U 

N 4 g©ftt)0(C, 7tI 1 />7yfX*ffl^Tfeg 

[0 0 5 0] 134 (d) \zm-Tio\Z. £?LRSi££ 

S 1 ■?X/\f^»XSTa«fflV»-&WB!l, 5f«. *5U 
tt. SK©Jg-&SJS^lcJ;.5Xy^>^(t 

<W <. 

[0 0 5 1] 01 (e) . 04 (e) 

g3>7XA-tra«?ft*iBfts i@i 2*tJFffic, u 
«>t)is-ic»jifl:*nT, 7xa-±«ic, xmmzm 

[0 0 5 2] c5UT#e»nit¥«*sfrii, «iS:^ii 
50 [0053] mtsmmm) *%w©¥«#s 
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#©t£8S#8;©te©l88S0iJ £ 0® IrKifi 6 »«f 
5. 

[0 0 5 4] 03 (a) ~ (e) 

[0055] ftr, 03 (a) cjssnseica*©* 
B3 2£jEM£-rs. am, pus i uMeastt 3 l©g 

[0 0 5 6] 03 (b) IC^StlSESKPSIS i 

HMgfiS#3 l£gffi<fcOHF&fc£fflV>fcKlffi<tJ$S 
C«fcoT, £?IRS Iff 3 3\Z&n2H2>. d©£?LJt 
Siltt, JjM£i.S 1 ©&&2. 3 3 g/cm'lCjt^ 

r. *©m&£HF®&fflg£5 o~2 ossic^flsa-tt 

SitTigffil. 1~0. 6 g/cm 3 ffl«gffflt^'fk$ 
*«ct*«T#*. c©^?L«S[i. ±5El/fc«t3C. 

{bUfc&. 03 (c) K«-r±5lC*fl.il*»flrt-*. 

DLftv>s*icr*. 3^u 3 xmm 

[0 0 5 7] £?LR©«^&frfc:J;DJI&*tf*, ftfc 
«. SH3lnmK±4 0nmRT, ±0ffil/<B2n 
mfiLt3 0 nmKTO»ftJI*»*r*a«C!>'bC!)-C* 
ntfi-^T*«.. d©£?LH©B&<brau #?LH©«jiS 

S5fc:J:**&tt, 1 0 0tfiU:9 0 CCKT. <fc9#£ 
l/<»2 0 0"C«±7 0 0"C£tTT?»*©#*S*lA>. 
[0 0 5 8] Sfc. »fcte»}*K:«fcS«£, BS^ttJS^ 

[0 0 5 9] 03 (d) \z^-r^oiz, &m\zmmm& 

Wf5S^3 4SffllcUT. #?LRS ig#3 5±©# 
^SS iS3 2«®, &V>LttttWI»S IJifcKfbL 
fc&ffilcKSS2©£#3 4lCR!?r)Ott.5. £HM 

s i ±ovt»s i mmBizmtemtrntiiu s 1 s# 

[0 0 6 0] 03 (e) (C^-rjc^fC, Wbl/fc#BJt 
fcbfcS igfle©#?LRI13 5££«BX y?>jr|*£ 

[0 0 6 1] 03 (e) Ktt#?6WT#6n-5¥»#g 
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SiflftSfr 3 4 ±fctjfttt«t-> U 3 >*XA- £|Q*ft 
MIS i S3 2At3pstc. U^feJ^-C*Hfl;Sn 

[0 0 6 2] £5LT&£ftfc¥*#g#tt, 

[0 0 6 3] EU«, #7LKfc*ff 3flteN3M*«ft 

Rftrrs#*£Tfa*. 

20 [0 0 6 4] 

BIT. &#«fc*«WK:«kt>T#B9I*I»9J 

[00 6 5] (HilfiWl) 2 0 0/tm©JW&flfofcP 
& (10 0) JjiSgSS l£ft£5 OXOHFttFttfC* 
lr>TIMHfcJ*Sfr"3fc. £©R#©««t®J§?«, 10 0m 
A/cm ! -eabofc. £©i$©£?lR{b&&fi8. 4 m 
m/min. T?*D, 2 0 0 m m©j?#£j$-3fcPI! 
(10 0) Si g#£#te2 4#T^?lR<b$n;fc„ 
[0 0 6 6] K#?l®{bUfcS^*K*»Hfi"p-r. 3 

a? oo-cmroissfflasttL-fc. kpm (i oo) #a« 

SigftLhtCMBE (SHSffiX : Molecular 

BeamEpitaxy) fljfc±D, S i Xfcr^*->*jWa£0. 
5 2iBm««j3EftS#fc. WMftfttt. HT©aOT?» 
5. 

[0 0 6 7] fig: 7 0 0 *C 
JEA: 1 x 10"» Torr 
fSfiiitt : 0.1 nm/s e c 
Sfcfc. i©Xtr^*->^;ue©SMS: 5 0 nmJRRfcL 
ft. ttJR*fcK±ClltKfcttC.l:i). SMlClwm©K 

is-. b*shr;>p-c9 o o x:, 2»iBao»T«c:ic 
<to. s#©s»tt3fiac«^*n&. 

[0 0 6 8] ■€■©«. K3gD-&fc-e-fcg**ny7r- 
H*«t7^3-*til«flajc**tfl!)fi^* (10: 
6:50) &Xy<?>#miiLTtlk\&AjtZZ.tf3;<m 
RXy?>>fLrc. 1 7 5^«Ctt, *«gSS 1 SttX 

ft. 

40 [0 0 6 9] #£?IKS 1 *«ft©KXy?>y«fc& 

te~rzxy?->#mmt. ffi*xe< 1 7 5»«trt>4 
^aftt©a«jti4H-©H*e[±fcfeab, ##?lk® 

±il«T#-5KJ»M^T»*. -r*t>%, 2 0 0 Mm© 

*T«J/'J3>**±fc0. 5Mm©j?*.&}fo7£:*i|g 
as 

50 [0 0 7 0] 3jgS!*^ffi»&(;:£*SgfS«g©iiem, 
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[0 0 7 1] (MmM2) 2 0 0tfm®S*S^&P 

a doo) wens is#&5 o%omF®mwz& 

V^Tffi«««:fTofc. £©B#©«8i£®g.i. 10 0m 
A/cm ! Tifcofc. Cffl^r©^?lH€iiSS, 8. 4 
(im/m i n.t?»D, 2 0 0 ixm0m%-&8-Dt£PW> 

(10 0) Si 2 4 ft-V^nmttsntz. 

CO 0 7 2] K^TLKftbfc«ff&«SI»B8m*T. 3 

oot. 2*mjR03i«iKisfc. kpsi d o o) 20 

HS iS*±lC^7X"7CVD)*lCi0, SiXtf** 

[0 0 7 3] : SiH< 
XMNIft: 100 W 

me. 800 t 

SJj : 1 x 10" ! Torr 
fifcfiiifi : 2.5 nm/s e c 

£©XK**->v;Wlffl£ffi*5 0nmfIfc§MI;l, 

i«SH«>t>?i 0 0 or, 2ttnioflfkr« 

[0 0 7 4] VD&t'cfcoTS i j N« * 

0. 1 umitWUT, &59*:b1*&2tt0^£ttai, 
T. #ft*»#±©ifflflll©**RjStt' l ':i-;'Xy* l > 

[0 0 7 5] *■©«, Ri5Sto4&l*SAy7 7- 
F*«i7;io-JPfcji»fc***i©»&* (10: 

6:50) «xy?>*Ktu »^-r«cta<a 

RXy?>tfV1t. 1 7 SftfeCtt. HUMS I HBX 30 

[0 0 7 6] IMtfJIS i¥tifi©BEXy? 1 >ifKtefc 
^TSX 2 /5 1 >^jSa«ffi©Tfi<, 17 5MTfc4 
0:*>^Xhn-A33ggT<&0. ^?LH@©Xi;^> 

tC*5tt£X-y?>4rt| (»+^>^Xhn-A) li&JB 
±M«T#SKJSM / >T*5. -?tt.t>*>. 2 0 0ttm© 

is NtJH&N&Ufcfteii. 8lBS5£g#±.C5 um 40 

©jp**»ofc*i»s i i««w*Tr#fc. 

[0 0 7 7] (&Hfl3) 2 0 0wm©JP*£ftofcP 
I (100) UMSSS ig#£5 OSKOHFiSSc'PlCfc 
ViTHia'ftfltSfftjfc. C©Nr©«SSffiS(i. 10 0m 
A/cm'Tffc-afc. £<DV$<D&1L&itm&U, 8. 4 
/im/min.-!!fet), 2 0 0/imOff*SiotPi 

(10 0) Si &#£m* 2 4#T£?L9ttfc3n;fc. 

[0 0 7 8] K*?iefcbfcg#£igi!i3?ffl&+-P, 4 

o or, lmm&mmzmvrc. mp& (i o o) 

US i*fc±teCVDttfcJ:D. S \XW*r=s\)\,m 50 
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[0 0 7 9] #3. : S 1 HtC It (0.6 1/mi 

n), H, (100 1/min) 
MM : 9 5 0 *C 

E# : 8 0 T o r r 

j£fij88: 0. 3 tfm/min 

&»C. r©Xtr^+->+;i'S©g@S: 5 0 nmmmth 

■ft. mmm{tm±izKtmmzmLit 5 0 ovisac* 

fcjft©**;?r5;*»«Ma*fc>tt. KRSHftf 1 ^ 
5 0-0, 0. SNfBBJDiSi-rsCttCiO, P«©SWi 

[0 0 8 0] ^XYCVDSCi^TS la^SO. 
ltfmJWLT, &9fcfc1*fc2#©2£#£8«UT, 
#?L*^±©*fclt©* SRlStt-f * >x y 5 1 > if K 

[0 0 8 1] MADfttottfc*flet/ty77- 
H*»t7^3-*til«ft***t©i»&* (10: 
6:50) SJ?f>jf«il,. 9H±A/r-5£i&<a 
JRXy^>yixfc. 17 6#«fctt. JW@BSiJlttX 

[0 0 8 2] #£?litS i «BJl©«Xy?>ifKfc3t 
^-rSX^5 1 >^5iSe«l©Tffi<, 1 7 5#<$T?<b4 
0^>yxhD-A^SST*0, ^BJtJiOXy* 1 ;/ 
^3SSt©MWJt«+©H^±CfcSlb. #£?Lf?Ji 
KfcttSXy^^S (S+*>^XhD-A) tt^lffl 
±*SmT#*BSI#i*4>Ti&£. f 2 0 0 (imO 

jp**t>^&#?LKfl:anfcs num. s 
tfm©/p»«i9o alphas imtfim&ntit. 

[0 0 8 3] *fc> S itK^BWttfcOK, 7kfX>/> 

t>n««H»*)8«*t), ^aeftan&s ig#©*£5g 

[0 0 8 4] (^56^4) 2 0 0 ^m©j?*&}fofcP 
1! (10 0) #^S5S i£i$£5 0 %©HF & 
^TBBffiteftESfTofc. Z.om<D&ffi&m*. 10 0m 
A/cm 1 -Cabofe. £©i5©£?L«fcjI&«:, 8. 4 
/im/ra i n.-pafeO, 2 0 0 /imffli^ofcPl 

(10 0) SI m-±mt2 4#T*?LIHb3tt&. 

[0 0 8 5] gt^aSlfcUfcSffSKjfl^fflm^T. 3 
0 0"Cl«fK©SRffia*J6b&. ©EPS (1 0 0) £?L 
KS lSfchlZSt'fr* xrW^-SsfCkD. S iX 

e^*->v;m* 1 . o umffiu£fts«&. 

tt, «T©tfeOT3feS. 

[0 0 8 6] RFJ^iSaSc : 100 MHz 

iS^&m* : 6 0 0 W 

mm •. 300 "c 

Ar tixmt) : 8 x 1 0- s To r r 
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15 

&fiP#IW : 1 2 0 ra 1 n 

9-f*J hUWU 7X : - 2 0 0 V 
&#&WU7Z : +5 V 

0 0nm©&fcv'U3>JB£7£f£l-&. 8f8i®ft;BI±l£ 
S i SttfcSfcfcfc-tt:. g^B^f Tl OOOt, 2 

[0 0 8 7] KIt)^tfcS#&A*y77- 

6:50) fcxyg^iSttu ««A/r 

JRXy^^tfc. 1 7 5^»C«, WHS ilttX 
y?- Xhyy<DM^tLTX^^>^$nTC^l3, 

it. 

[0 0 8 8] 2MHISIS i SMeSiPigXy^^&Kfc 
^fSX5/^>^iiafttffi»Te<. 17 5MTfc4 

0^->^hn-A^S«Tfct). ^?LSgoXi/^> 

i^sfe^ftMUkSMs iiMiisn, si 

S^J:(C5 0 0nmV>mitm£ftVT. 0. 7 5»imffl 

[0 0 8 9] (*J60i|5) 6 0 0tfm©JS#.&fSo&P 

1 (100) HMStl&S i£#:£5 0%©HF^j«4>»C*5 
^TRBffiftjS^frofc. ^<D^fO*«mSH, 5mA/ 

n.T&9> 6 0 0«mffl)IM^&Pi (10 0) 

S ia*(D«EiCtt, 2 0/im(DMgI»«Sft 30 

&. 

[0 0 9 0] R£?LHfcbfc£#£i§5££Bm*T. 3 
OOt, 2Bfffl&Ma£ffibfc. ^fflffiSRHEED 

1! (10 0) i£?LflS ig#±tci8tfflffcfi*fcf;:J:D, S 
i xtT^^JHI-fc 1 0 tfm&fljfogS-e-fc,, 

[0 0 9 1] i8$: Sn 
fiSfti&g : 9 0 or 

fi^lSHS, : Hi 40 
jS&PfBfl: 2 0 min 

1 Xtf^*v^;H±»C^BBCl wmOSfkv'Jn 

^s&^b&^iiea^un^s^sa^*^ mm 
£B&<ft9 o o-c, s^wio^-rs'ttcio, 

[0 0 9 2] £?lKft:bfcg#fliJ£S®«i:0W 
HiJTS - 1 lC«t 13 , £?lK*b3ftT^fcV>>- U 3 >g# 

[0093] m&K>^t>^rz.m^^yyy- 
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6:50) Slyfi'i'itU m^TSJItTSKjl 

Ki7f>^i/fc. 2 o^ictt, was i aiixy 
xhs/^cDM^tuTx^^^^^nrttso. * 

[0 0 9 4] #£?IKS 1 Wa©KXy5 1 >^faElCfc 
Vvf sx>;/?>^gfc):ffi&TflS<. 2 o^tnio 

^T^SKJfM'>T*^. tfS.t>*>, 6 0 0tfm©J9 

*&fc-3fc*?LHft3n^s ismi^*$tx> sstc 
mtm*trt%*sv a>&#±.\z 1 0 ^ m©jp*£j#o 

[0 0 9 5] (SUS0iJ6) 2 0 0 ym©J?*SJ5ofcP 

1 (10 0) Si Sflt±(CCVDj£(C<fcl5. S i Xtf* 

[0 0 9 6] SJfJ^ii: SIHiCh 100 
0 SCCM 

Hz 2 3 0 /min. 
SS : 1 0 8 0 t 

JE£ : 8 0 T o r r 

BSPfl: 1 mi n. 

5 0 %©HF&i£tpl:::fcV>T|!ffi'ffcffc£fT o 
it. C©RfCO*^^Stt, 10 0mA/cm 2 Tafeo 

- <Dm<D£nmmm\t 8 . 4 n m/m im?»D 

2 0 0 umOJf Mfi-3tPI (10 0) Si 

-fb^-es, ps (100) s i Sftro^at^ftssflss 
n. s ixt^^wuscti^b^a^fc. 

[0 0 9 7] gt£?L8ft:L,fcS#£3 0 %<Z>jfiK*b*iSi 

[0 0 9 8] % &\z. ::©xtf^*->-v)i/@©^M$5 0 
5£#7XS#£fi*a;&fc>-t2\ &iS§#ffif?t*T?8 0 0 

■c, 0. 5P#mjjDSft-rs^tit±D, m%<Dm&\m® 

[0 0 9 9] fl£ffiCVD&t;:,fc-3TS i 3 N<£0. 1m 
mli«lbT, fl£D*fci*ifc2&©S#:£«:fflL-T, £?L 
f?g#±©3{bJBi©*£Si£;SK t>iyf>?l:io 

[0 10 0] gE3S0^to-a:fcSft:£A*5/7r- 
h'»K<t7^3-;PijiK{b*^*t©ji^ (10: 
6:50) Slyf>^ItU SlfcA/fSilirfcO 
S?Xs/^>^Lfc. 1 7 5»miCtt, WHS i SBX 

ft. 

[oioi] #2>nws i^aoaiyf^ytcs; 

V>TSXs/^>^jiSttffi»Tfi<. 17 5»STt>4 
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±fc«-C#£R»«<l> > c?»*. -rfcfc>*>> 2 0 0 wmCD 

s*&t>-5fc^?LRft:snfcs iSWi^sn. si 

[0 10 2] £&, SiaN^Sro^Ot, 7tfXl/> 
7 5/ ? X#W*X h D >7 y ? X £«H Ltc^lZ 

[0 10 3] Sa«^«*«K:«fcS0rE«lf£®«giK. S 

[0104] (HJSW7) 2 0 0wm©»*£*lo&P 
a (10 0) S l»*»fflfc:/nh>©.'r:*>ftAfc.fc 
oT, NlSil^UmflSLL H* &Afitt. 5 
xlO l Mons/cm ! T*ofc. £©£#£50% 

©HFWK+c*v»rnMMa«etTo&. r ©!$©«&£ 

1 0 OmA/cm'-Cabofc. £©l»r©#?Ut 30 
{fc;$ftte8. 4 um/iin.-CabO, 2 0 0 /*m©J? 
jfofePI (10 0) S iS#£ft«, 2 4^-e*?LS 

itznrc. miau&j:3tec©ii*ft*-e»4. ph (i 

0 0) S l£#©*#£?LIWbaftNfflS iSt'tt^fc 

[0 10 5] K*aBfcL£^S«**H«* , C. 3 
0 0"C, 2l$ffl&$5Jl£J6l>fc. *fC> CCNlHIMgg, 
B©3tffi£5 0nmJf&RfcUft. KJRBfcK-kbXI&ff 

mtTSOOt:, 0. 5P*HBDSI*"r*Ci:lCJ:D, Wtf 50 

©»#ttMiiacj*&an&. 

[0 1 0 6] iiffiCVDfeteioTS i»N4*0. U 
m*«U ISD**Ttt&2*©S**tt«LT, £?LK 

Htife-rs. *©«. ii0^tr&ft»CS;Xy7T-H 
»Kt7;>3-;Vi:iiK^*^*t©(i^jS (10: 
6:50) &Xy?>?mtL, 9t\t/vt 
KXyf>^lfc. 1 7 5»«fctt, JMUIS i SttX 

it. 

[0 10 7] #£?LKS IWSftOKXy^jfMEfcfc 

vi-rsxy^>yaarfiti»Tfi<, 1 7 5MTt4 
yaKt©a«jttt+©E*a±K:ftau. #^?lhs 

±«I«"C**BWI«^T*«. -T&te'fe. 2 0 0 /im(B 

n**b-3 tt&nsit 3 s ism*. R**;*n, s 

liN<j|«N£clsfcftiClk 3J5Xa#±Cl. 0 urn 
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[0 10 8] *fc. S laN«JR©ftbQlC. 7Kl'/> 
7i/^X*^»Xl>^hn>7i'^X*»[fl|Ufc*-&K 

t>ra*©»*a»*o. ammbsnfcs 1 £#©»*$ 

[0 10 9] Sjfi*^S««lCj;S»fM«S©«gm. s 
[0 110] 

±Bb&^©M»flatai*K*A#a*»*»*» 

[0 111] *&, *«Wfc,fcft«. *HIC«UM«* 

r*sm &^ua. x^xizKm-znzye&m&i&m 

«J»#±fCil8Stt*tlli«S®7XA-MK«nfcS i^S 

Mlltt. £8tt©ffi 

[0 112] Kfc*JHH,C.fctttf. «*©SO Iy/H 

¥«#sm4tf*©.mfr,4£8ft-rs ^ tare**. 

[0 113] *55Wfc«tntf, SOI»jS©AS 

flyMMsItt&ftSTSHiiC'b. 8«&SOS*>, SIM 
O x ©tt#j£ 0 a*¥»#3#Rtf *©«*«#»£«« 

[0114] *5swt'<tn«. 7c* s is 

l/T. Steffi® SSB5lC©*(tSUTT 
8B©S l^«ft^CN&UT*^ttiaMt&#± 
fcfMtStt*t>0T*O. gGlMICfel¥Mlc8Bi£lsfc.t: 

*attt«Mfttt**©jww»*«. 
[0ii©fls*fctft9i] 

[01] *sra©m©&iffi^©:i^«RH?sfc 
»©*Bfwnna-r*«. 

[02] *?LKi#*B.KS 1 (DX-y^ymm^t 

[03] *«M©m2©*lSffi««f!|©XS&KM-rSfc 
»©£5£M»r®BT2bS. 

[04] *5sw©«i©*«Ji»w©xesiawr5& 

»©8t J C8<j0f®0T&£. 

1 1 s# 

12 ##?lrs iumsss 

13 s& 

14 »€Lfc^?L!l|->U3> 

15 ^7LH->U3> 

3 1 pgs 1 unease 

3 2 <S**6&»£f| t *«W4, NSWtiMM 

3 3 2HLJt$/y3> 

34 Si* 

3 5 IMl5b&*?LR->U3> 
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